The over-expression of ERbeta modifies estradiol effects on mitochondrial dynamics in breast cancer cell line.
Mitochondrial biogenesis and function are under the control of 17β-estradiol, which acts through two distinct estrogen receptors (alpha or beta), and the estrogen receptors ratio can determine the final effect of 17β-estradiol on mitochondria. Our aim was to study the effects of 17β-estradiol on mitochondrial biogenesis, dynamics and function in breast cancer cell lines with different estrogen receptors ratios. Mitochondrial biogenesis was increased in MDA-MB-231 (with only estrogen receptor beta expression), T47D (normal estrogen receptors ratio) and MCF-7 (highest estrogen receptors ratio) breast cancer cell lines, in response to different mitochondrial and cellular status. In fact, mitochondria of the MDA-MB-231 and T47D cell lines maintained their functionality, although, the MCF-7 cell line did suffer an important decrease in mitochondrial function. Thus, mitochondrial biogenesis increased in MCF-7 with the aim of mitigating these defective mitochondria. In normal conditions, mitophagic processes remove defective mitochondria to refresh the mitochondrial pool. Mitochondrial dynamics were also under control by 17β-estradiol, and showed modifications in the fusion/fission processes and the modulation of mitochondrial removal. In fact, cells with only estrogen receptor beta or with a low estrogen receptors ratio, such as MDA-MB-231 and T47D, showed an increase in fusion processes. However, the MCF-7 cell line, with more estrogen receptor alpha, also showed an increase in fusion processes, even though the fission processes were diminished and led to an accumulation of unfunctional mitochondria. Finally, the importance of estrogen receptor beta in mitochondrial biogenesis, function, as well as in mitochondrial dynamics was examined. Using the T47D-estrogen receptor beta tetracycline-inducible cell line, the results confirmed that when the overexpression of estrogen receptor beta was inhibited, there was an increase in mitochondrial biogenesis, although these mitochondria were less functional, and with fewer fission events, although there was an increase in fusion processes.